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This paper is focussing on seismic assessment of Arg-e Tabriz in Tabriz city, Iran through microtremor measurements 
and FEM analysis.  Arg-e Tabriz is a huge masonry structure which has been built in Ilkhanid ear (1336-1360 AD) in 
Tabriz,  while it was the capital of in Iran in that period.  Arg-e Tabriz was built in earthquake prone region and has 
experienced several strong earthquakes.  Microtremor measurements were conducted to estimate the vibration modes 
and damping ratio of the structure.   The finite element analysis was performed to compare the result of microtremor 
measurements and to assess the seismic safety of the structure. 
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࢖ࣛࣥࠊࢱࣈ࣮ࣜࢬᕷ࡛ࡣࢸ࣊ࣛࣥᕷࡢ໭㒊ࢆ㉮ࡗ࡚
࠸ࡿ࢔ࢼࢺࣜ࢔᩿ᒙᖏࡀ໭㒊࡟ᘏࡧ࡚໭ࢱࣈ࣮ࣜࢬ᩿ᒙ
࡜࡞ࡗ࡚࠾ࡾࠊࡇࡢ᩿ᒙ࡟ࡼࡿᆅ㟈ࡢⓎ⏕ࡀࢸ࣊ࣛࣥᕷ
࡜ඹ࡟༴᝹ࡉࢀ࡚࠸ࡿ 1)ࠋࡲࡓከᩘࡢṔྐⓗᘓ⠏≀ࡀṧ
Ꮡࡋࠊࡑࡢ୰࡛ࡶ Arg-e Tabriz ࡣᅜᐙ㑇⏘Ⓩ㘓ࡉࢀ࡚࠾
ࡾࠊᆅᇦࡢ㇟ᚩⓗ࡞ᘓ≀ࡢ 1 ࡘ࡛࠶ࡿࠋ௒ᚋ༴᝹ࡉࢀࡿ
ᆅ㟈࡟ᑐࡋ࡚ࠊṔྐⓗ౯್ࢆᣢࡘᩥ໬㈈ࢆᏲࡿࡇ࡜ࡣᛴ
ົ࡛࠶ࡿࠋ
 ࡇࡢࡼ࠺࡞≧ἣࢆ⪃࠼ࠊṔྐⓗᘓ⠏≀ Arg-e Tabriz ࡢ
᣺ືᛶ≧ࢆᢕᥱࡍࡿࡇ࡜ࢆ┠ⓗ࡟ᖖ᫬ᚤືィ ࢆᐇ᪋ࡋ
ࡓࠋࡲࡓ᭷㝈せ⣲ἲࢆ⏝࠸ࡓゎᯒࢆ⾜࠸ࠊᙜヱᘓ≀ࡢຊ
Ꮫⓗᣲືࢆ᫂ࡽ࠿࡟ࡍࡿࠋࡇࡢࡼ࠺࡞↢⎰⤌✚㐀ࡢ⪏㟈
ᛶ⬟࡟ὀ┠ࡋ࡚ࠊ ᐃ࡜ゎᯒࢆྠ᫬࡟⾜ࡗ࡚⥲ྜⓗ࡟᳨ウࡋࡓ஦౛ࡣࡇࢀࡲ࡛࡟Ṥ࡝࡞ࡃࠊᩥ໬㑇⏘ࡢಖ඲
࡟ᙺ❧ࡘࡇ࡜ࡀ࡛ࡁࡿ࡜⪃࠼ࡿࠋ
ᅗ 1 Arg-e Tabriz ࡢ඲ᬒ
1
－129－
㸰㸬ᑐ㇟ᘓ≀ཬࡧᖖ᫬ᚤືィ ࡢᴫせ
 Arg-e Tabriz ࡣ 14 ୡ⣖ึ㢌㸦࢖࣭ࣝࣁ࣮ࣥᮅ᫬௦㸧࡟ᘓ
❧ࡉࢀࡓࠊ↓⿵ᙉ↝ᡂ↢⎰ࢆ⏝࠸ࡓ⤌✚㐀ᘓ⠏≀࡛࠶ࡿࠋ
㐣ཤࡢᗘ㔜࡞ࡿᆅ㟈ࡸ㢼໬➼ࡢᙳ㡪࡟ࡼࡗ࡚ฟ᮶ࡓ↢⎰
ࡢᔂⴠࡸࢡࣛࢵࢡࡀ⌧ሙㄪᰝ࡟ࡼࡗ࡚☜ㄆࡉࢀࡓࠋᘓ≀
ࡣࢥࡢᏐᆺࢆᙧᡂࡋࠊ㛗㎶⣙ 50mࠊ▷㎶⣙ 20mࠊᆅୗ࠿
ࡽᆅୖࡲ࡛ࡢ㧗ࡉ⣙ 3.5mࠊᆅୖ࠿ࡽᒇୖࡲ࡛ࡢ㧗ࡉ⣙
30m࡛࠶ࡿࠋ
 ほ Ⅼࡣᅗ 2 ࡟♧ࡍࡼ࠺࡟ᘓ≀ෆ࡜࿘㎶ᆅ┙ࡢィ 10 ࣨ
ᡤ 21 ᡂศ࡛࠶ࡿࠋ௨ୗࠊᒇୖ㝵ࠊᆅ┙ࠊᆅୗ 1 㝵ࢆࡑࢀ
ࡒࢀ RFࠊGLࠊB1F ࡜グࡍࠋᘓ≀୰ኸ௜㏆ࡢ୪㐍ᡂศࡢ௚
࡟ࠊ➃㒊࡛ࡢ᤟ࢀ≉ᛶࡢᢕᥱࢆ┠ⓗ࡟ࡋࡓ㓄⨨࡜࡞ࡗ࡚
࠸ࡿࠋィ ࡣࢧ࣮࣎ᆺ㏿ᗘィࢆ౑⏝ࡋࠊࢧࣥࣉࣜࣥࢢ࿘Ἴᩘ 100Hz ࡛ࡑࢀࡒࢀ 10 ศ㛫཰㘓ࡋࡓࠋ
㸱㸬ᖖ᫬ᚤືィ ࡟ᇶ࡙ࡃᘓ≀ࡢື≉ᛶ
᣺ື≉ᛶཬࡧᆅ┙̿ᘓ≀┦஫స⏝
 ᅗ 3 ࡟ RF/GLࠊRF/B1F ࡢఏ㐩㛵ᩘཬࡧ఩┦ᕪࢆ♧ࡍࠋRF/GL ࡜ RF/B1F ࡢఏ㐩㛵ᩘࢆẚ㍑ࡍࡿ࡜㠀ᖖ࡟ࡼ
ࡃఝࡓᙧ≧࡛࠶ࡾࠊ1 ḟᅛ᭷᣺ືᩘࡣ NS ᪉ྥ࡛ 2.8HzࠊEW ᪉ྥ࡛ 2.6Hz ࠊ2 ḟᅛ᭷᣺ືᩘࡣ NS ᪉ྥ࡛
3.6HzࠊEW ᪉ྥ࡛ 3.4Hz ࡜᥎ᐃࡉࢀࡿࠋNS ᪉ྥࡢ఩┦ᕪ࡟ὀ┠ࡍࡿ࡜ࠊ3Hz ௜㏆࡟࠾࠸࡚⛣㏦ࡀ࡯ࡰ 180r
ࡎࢀ࡚࠾ࡾࠊ᤟ࢀࡢᛶ≧ࢆ♧ࡋ࡚࠸ࡿࠋ᤟ࢀ᣺ື࡟ࡘ࠸࡚ศᯒࡍࡿࡓࡵ࡟ RF ᮾす➃ࡢỈᖹᡂศࡢࢹ࣮ࢱࢆ
⏝࠸࡚ే㐍࡜᤟ࢀࡢ 2 ᡂศ࡟ศ㞳ࡍࡿ 3)ࠋࡍ࡞ࢃࡕࠊᮾす➃ NS ᪉ྥࡢኚ఩ࡢ࿴ࡢ 1/2 ࢆే㐍ᡂศࠊࡑࢀࡽ
ࡢᕪࡢ 1/2 ࢆ᤟ࢀᡂศ࡜⪃࠼ࡓࠋᅗ 4 ࡟ NS ୪㐍ᅛ᭷࣮ࣔࢻࠊ᤟ࢀᅛ᭷࣮ࣔࢻ࡟࠾ࡅࡿ RF ࡢືࡁࢆ♧ࡍࠋἼ
ᙧࡣ⣙ 1/2 ࿘ᮇ㛫ࡢኚ఩ᣲືࢆ⾲ࡋ࡚࠸ࡿࠋ୪㐍ᅛ᭷࣮ࣔࢻࡣࠊ୰ኸࡀᮾす࡜ẚ㍑ࡋ࡚᣺ᖜࡀ኱ࡁࡃ࡞ࡗ࡚
࠸ࡿࠋࡇࢀࡣᘓ≀ᙧ≧࡟ࡼࡗ࡚୰ኸࡀᮾす➃࡜ẚ㍑ࡋ࡚ᣊ᮰᮲௳ࡀᑡ࡞࠸ࡓࡵኚ఩ࡀ኱ࡁࡃ࡞ࡗࡓ࡜⪃࠼ࡽ
ࢀࡿࠋ᤟ࢀᅛ᭷࣮ࣔࢻࡣࠊᘓ≀ࡢ㔜ᚰࢆ୰ᚰ࡟ᕥྑᑐ⛠࡟᤟ࢀࡿࡇ࡜ࡀ☜࠿ࡵࡽࢀࡓࠋ
ᅗ 2 ほ Ⅼ㓄⨨ᅗ
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ᅗ 3 ఏ㐩㛵ᩘ㸦ୖẁ࠿ࡽ᣺ᖜࠊ఩┦ᕪ㸧
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ᅗ 4 1 ḟᅛ᭷࣮ࣔࢻ࡟࠾ࡅࡿ RF ࡢືࡁ
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 RD ἲ 4)ࢆ⏝࠸࡚⮬⏤᣺ືἼᙧࢆ⏕ᡂࡋࠊᘧ(2)ࡢ 2 ⮬⏤ᗘ⣔ࡢ⮬⏤᣺ືࢆࣇ࢕ࢵࢸ࢕ࣥࢢ㛵ᩘ࡜ࡋ࡚㠀⥺
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ࡇࡇ࡟ x㸸ࣇ࢕ࢵࢸ࢕ࣥࢢ㛵ᩘࠊxk㸸k ḟࡢ⮬⏤᣺ືἼᙧࠊx0k㸸k ḟࡢ⮬⏤᣺ືἼᙧึᮇ್ࠊhk㸸k ḟࡢῶ⾶
ᐃᩘࠊȰk㸸k ḟࡢᅛ᭷෇᣺ືᩘࠊȭk㸸k ḟࡢึᮇ఩┦ࠊt㸸᫬㛫
 ᅗ 5 ࡟ RD Ἴᙧࢆ♧ࡍࠋῶ⾶ᐃᩘࠊᅛ᭷᣺ືᩘࡣᑐᩘῶ⾶⋡ཬࡧࢮࣟࢡࣟࢵࢩࣥࢢἲࡼࡾ⟬ฟࡋࡓࠋ᥎ᐃ
ࡉࢀࡓῶ⾶ᐃᩘࡣ NS ᪉ྥ 6.4%ࠊEW ᪉ྥ 6.0%࡛࠶ࡿࠋࡲࡓᅛ᭷᣺ືᩘࡣ 2.5Hz ࡛࠶ࡾࠊఏ㐩㛵ᩘࡼࡾᚓࡽ
ࢀࡓ್࡜ᴫࡡᑐᛂࡋ࡚࠸ࡿࠋ RD Ἴᙧ࡜⌮ㄽἼᙧࡀ࡯ࡰ୍⮴ࡋ࡚࠾ࡾࠊῶ⾶ᐃᩘࡢ᥎ᐃࡣጇᙜ࡜ุ᩿ࡋࡓࠋ
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㸲㸬ᑐ㇟ᘓ≀ࡢゎᯒࣔࢹࣝ

ゎᯒࣔࢹࣝࡢᴫせ
ᮏ◊✲࡛ᑐ㇟࡜ࡋ࡚࠸ࡿ⤌✚㐀ᘓ⠏≀࡟࠾࠸࡚ࡣಶูせ⣲ἲ࡞࡝ࢆ⏝࠸࡚ࡏࢇ᩿ኚᙧᆺࡢࣔࢹࣝ໬ࢆ⾜࠺
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ࡢࡀ㐺ᙜ࡛࠶ࡿࡀࠊࡲࡎ 1 ḟデ᩿࡜ࡋ࡚ࠊ⡆᫆࡟⪏
㟈Ᏻ඲ᛶࢆ↷ᰝࡍࡿࡇ࡜ࢆ┠ⓗ࡜ࡋ࡚ࠊ㦵⤌ࡢືⓗ
ᙎረᛶࣔࢹࣝࢆ⏝࠸ࡓࠊỗ⏝ࣉࣟࢢ࣒ࣛ࡟ࡼࡿゎᯒ
ࢆ⾜ࡗࡓࠋ┤᥋✚ศࡢ Newmarkșἲ㸦ș=1/4㸧ࡼࡾ
ᩘ ್ ゎ ᯒ ࢆ ⾜ ࡞ ࠺ ࠋ ᅛ ᭷ ್ ゎ ᯒ ࡟ ࡘ ࠸ ࡚ ࡣ
Householder ἲࢆ⏝࠸ࡓࠋᆅ㟈ᛂ⟅ゎᯒ࡛ࡣࠊ✚ศ᫬
㛫㛫㝸Ǽt ࢆ 0.005 ⛊࡜ࡋࡓࠋᮏゎᯒࡣ㦵⤌ゎᯒ࡛࠶
ࡾࠊࡏࢇ᩿๛ᛶࡣࢧࣥࣈࢼࣥ᤟ࡾࡢࡳ࡛⪃៖ࡋࠊࡑ
ࡢ௦ࢃࡾ࡟㍈๛ᛶࡀ⪃៖ࡉࢀࡿࠋቨᘧᵓ㐀ࢆ㦵⤌࡟
⨨᥮ࡍࡿࡓࡵ࡟ቨ㒊ᮦࢆᰕ㒊ᮦ࡟⨨᥮ࡋ࡚෌⌧ࡋࡓࠋ
3 ḟඖ࡛⾲⌧ࡋࡓゎᯒࣔࢹࣝࢆᅗ 6 ࡟♧ࡍࠋࡇࡇ࡛ࡣࠊ
ᆅ㝵ࢆ↓どࡋࠊᇶ♏ࢆ᏶඲ᅛᐃ࡜ࡋ࡚ࣔࢹࣝ໬ࡋࡓࠋ
ྠᵝࡢࣔࢹࣝ໬ࢆ⾜ࡗ࡚࠸ࡿ᪤Ꮡࡢᩥ⊩ 6)ࢆཧ⪃࡟
ࡋ࡚ࠊࣔࢹࣝࡢㅖඖࢆ⾲ 1 ࡟♧ࡍࡼ࠺࡟ࠊࣖࣥࢢಀ
ᩘ 4,200,000kN/m2 ࠊ࣏࢔ࢯࣥẚ 0.20 ࠊ㉁㔞ᐦᗘ
1.84g/cm3 ࡜ࡋࡓࠋࡲࡓࠊῶ
ᅗ 6 ゎᯒࣔࢹࣝ
⾶ᐃᩘࡣᖖ᫬ᚤືィ ࡛
ࡽࢀࡓ 0.06 ࢆ⏝࠸ࡓࠋ
ᅛ
ࢹࣝࡣᐇ㝿ࡢᵓ㐀≀ࢆᴫࡡ⾲⌧࡛ࡁ࡚࠸ࡿ࡜ุ᩿ࡋࡓࠋ
⾲ 1 ࣔࢹࣝࡢㅖඖᚓ
ᅛ᭷್ゎᯒ
 ᅛ᭷᣺ືᩘ࡟ࡘ࠸࡚ࠊFEM ゎᯒ࡟ࡼࡿᅛ᭷್ゎᯒ⤖ᯝ࡜ᖖ᫬
ᚤືィ ࡢศᯒ⤖ᯝࡢẚ㍑ࢆ⾲ 2 ࡟♧ࡍࠋᚤືィ ⤖ᯝࡢᖹᆒ
್ࡀ 1 ḟ 2.7Hzࠊ᤟ࢀ 3.1Hzࠊ2 ḟ 3.5Hz ࡛࠶ࡿࡢ࡟ᑐࡋ࡚ࠊ
᭷್ゎᯒ࡛ࡣ 1 ḟ 2.4Hzࠊ᤟ࢀ 1 ḟ 2.7Hzࠊ᤟ࢀ 2 ḟ 3.9Hzࠊ
2 ḟ 4.0Hz ࡜࡞ࡗࡓࠋᚤືィ ࡜ᅛ᭷್ゎᯒࡢ⤖ᯝࡀᴫࡡ୍
⮴ࡋ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿࠋࡲࡓࠊᅛ᭷್ゎᯒࡼࡾᚓࡽࢀࡓࣔ
࣮ࢻᙧ≧ࢆᅗ 7 ࡟♧ࡍࠋᚤືࡢ࣮ࣔࢻᙧ≧ࢆ♧ࡋࡓᅗ 4 ࡜ẚ
㍑ࡋ࡚ࡶゎᯒ࡜ ᐃࡢᩚྜᛶࡀぢ࡚ྲྀࢀࡿࠋࡇࢀࡼࡾࠊゎᯒ
ࣔ
ᚤື䠄ᖹᆒ್䠅 ᅛ᭷್ゎᯒ
㻝ḟ 㻞㻚㻣 㻞㻚㻠
᤟䜜㻝ḟ 㻞㻚㻣
᤟䜜㻞ḟ 㻟㻚㻥
ᅛ᭷᣺ືᩘ䠄㻴㼦䠅
㻟㻚㻝
㻞ḟ 㻟㻚㻡 㻠㻚㻜
⾲ 2 ࠾ࡅࡿ ᐃ࡜
ゎᯒࡢẚ㍑
ᅛ᭷᣺ືᩘ࡟
㸦a㸧୪㐍 1 ḟ 㸦b㸧᤟ࢀ 1 ḟ
ᅗ 7 ᅛ᭷್ゎᯒ࡟ࡼࡿ࣮ࣔࢻᙧ≧
䝲䞁䜾ಀᩘ 㻠㻚㻞㽢㻝㻜㻢㼗㻺㻛㼙㻞
䝫䜰䝋䞁ẚ 㻜㻚㻞㻜
㉁㔞ᐦᗘ 㻝㻚㻤㻠㼓㻛㼏㼙㻟
ῶ⾶ᐃᩘ 㻜㻚㻜㻢
4
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㸳㸬ᆅ㟈ᛂ⟅ゎᯒ
ධຊᆅ㟈ືࡢᴫせ
 㭯᮶ࡽ 6)ࡣ⤫ィⓗࢢ࣮ࣜࣥ㛵ᩘἲࢆ⏝࠸࡚᝿ᐃࢱࣈ࣮ࣜࢬᆅ㟈ືἼᙧࢆసᡂࡋ࡚࠸ࡿࠋࡇࡢἼᙧࢆධຊᆅ
㟈Ἴ࡜ࡋ࡚Ṕྐⓗᘓ⠏≀ Arg-e Tabriz ࡢᆅ㟈ᛂ⟅ゎᯒࢆᐇ⾜ࡋࠊ⪏㟈Ᏻ඲ᛶࢆ↷ᰝࡍࡿࠋᅗ 8 ࡟᝿ᐃࢱࣈࣜ
࣮ࢬᆅ㟈ࡢᆅ⾲㠃࡟࠾ࡅࡿᆅ㟈ືຍ㏿ᗘἼᙧ㸦᭱኱ຍ㏿ᗘ NS㸸1117galࠊEW㸸1406gal㸧6)ࢆࠊᅗ 9 ࡟ຍ㏿ᗘ
ᛂ⟅ࢫ࣌ࢡࢺࣝࢆ♧ࡍࠋ
㻜 㻝㻜 㻞㻜 㻟㻜 㻠㻜
㻙㻝㻢㻜㻜
㻙㻤㻜㻜
㻜
㻤㻜㻜
㻝㻢㻜㻜
㻹 㼍㼤 㻚㻌㻝㻝㻝㻣㼓㼍 㼘
㻌
㻌
㻭㼏
㼏㻚
㻔㼓
㼍㼘
㻕
㼀 㼕㼙 㼑 㻔㼟㼑㼏 㻕
㻜 㻝㻜 㻞㻜 㻟㻜 㻠㻜
㻙㻝㻢㻜㻜
㻙㻤㻜㻜
㻜
㻤㻜㻜
㻝㻢㻜㻜
㻹 㼍㼤 㻚㻌㻝㻠㻜㻢㼓㼍 㼘
㻌
㻌
㻭㼏
㼏㻚
㻔㼓
㼍㼘
㻕
㼀 㼕㼙 㼑 㻔㼟㼑㼏 㻕
㸦b㸧EW ᪉ྥ
ᅗ 8 ᝿ᐃᆅືຍ㏿ᗘ 6)
㸦a㸧NS ᪉ྥ
㻜 㻚㻝 㻝 㻝㻜
㻝
㻝㻜
㻝㻜㻜
㻝㻜㻜㻜
㻝㻜㻜㻜㻜
㻌㼔㻩㻜 㻚㻜㻡
㻌
㻌
㻿㻭
㻔㼓
㼍㼘
㻕
㻺 㼍 㼠㼡 㼞㼍 㼘㻌㻼 㼑 㼞㼕㼛㼐 㻔㼟㼑㼏 㻕
㻜 㻚㻝 㻝 㻝㻜
㻝
㻝㻜
㻝㻜㻜
㻝㻜㻜㻜
㻝㻜㻜㻜㻜
㻌㼔㻩㻜 㻚㻜㻡
㻌
㻌
㻿㻭
㻔㼓
㼍㼘
㻕
㻺 㼍 㼠㼡 㼞㼍 㼘㻌㻼㼑㼞㼕㼛㼐㻔㼟㼑㼏 㻕
㸦b㸧EW ᪉ྥ㸦a㸧NS ᪉ྥ
ᅗ 9 ຍ㏿ᗘᛂ⟅ࢫ࣌ࢡࢺࣝ
ᆅ㟈ᛂ⟅ゎᯒࡢ⤖ᯝ
 ᆅ㟈ᛂ⟅ゎᯒࡼࡾᒇୖ㝵ࡢ᭱኱ᛂ⟅ኚ఩ࢆ⟬ฟࡋ࡚ࠊࡑࡢ್ࢆᘓ≀㧗ࡉ࡛㝖ࡋ᭱኱ᛂ⟅ኚᙧゅࢆồࡵࡓࠋ
ኚᙧゅࡣᘓ⠏ᇶ‽ἲ㸦㝈⏺⪏ຊィ⟬ἲ㸧7)࡟‽ᣐࡋ࡚ᦆയ㝈⏺ኚᙧゅࢆ 1/200㸦0.005㸧࡟タᐃࡋࡓࠋᮏ᮶ࠊ
↢⎰ᵓ⤌✚㐀ࡣࡏࢇ᩿ኚᙧࡢ᪉ࡀᘓ≀ࡢᦆയ࡟኱ࡁࡃᙳ㡪ࢆ୚࠼ࡿ࡜⪃࠼ࡽࢀࡿࡀࠊ௒ᅇࡢゎᯒࣔࢹࣝ࡟࠾
࠸࡚ࡣࠊ᭤ࡆࡀᦆയ㝈⏺ࡲ࡛㐩ࡋ࡚࠸ࢀࡤ◚ቯ࡟⮳ࡿ࡜௬ᐃࡋ࡚࠸ࡿࠋࡋࡓࡀࡗ࡚ኚ఩ゅࡢᣦᶆ࡛◚ቯࢆุ
᩿ࡋࡓࠋ࡞࠾ࠊᒇୖ㝵ࡢ⠇Ⅼࢆᅗ 10 ࡟♧ࡍࡼ࠺࡟ 1 ࠿ࡽ 9 ࡲ࡛ࡢ␒ྕࢆタᐃࡋ࡚ࠊࡑࡢⅬ࡟࠾ࡅࡿ᭱኱ᛂ
⟅ኚᙧゅࢆ⟬ฟࡋࡓࠋ
 ᅗ 11 ࡟ NSࠊEW ᪉ྥࡢ᭱኱ᛂ⟅ኚᙧゅࢆ♧ࡍࠋᅗ 3 ࡢఏ㐩㛵ᩘࡢᛂ⟅ಸ⋡ࡼࡾ᫂ࡽ࠿࡞ࡼ࠺࡟ NS ᪉ྥ
ࡢᛂ⟅ࡀ኱ࡁࡃ࡞ࡗ࡚࠸ࡿࠋNS ᪉ྥࡣࠊ࡯ࡰ඲࡚ࡢ⠇Ⅼ࡛ᦆയ㝈⏺ኚᙧゅࢆୖᅇࡗ࡚࠾ࡾࠊᆅ㟈ࡀⓎ⏕ࡋ
ࡓሙྜࡣᘓ≀ࡀᦆയࡍࡿྍ⬟ᛶࡀ㧗࠸ࡇ࡜ࡀ♧၀ࡉࢀࡓࠋࡋ࠿ࡋࠊᮏ◊✲࡛ࡣ᭤ࡆࡔࡅࡢ᳨ウ࡟⤊ጞࡋ࡚࠸
ࡿࡢ࡛ࠊ௒ᚋࡣࡏࢇ᩿ኚᙧ࡟ࡘ࠸࡚ࡢ᳨ウࢆ⾜࠺ᚲせࡀ࠶ࡿࠋࡉࡽ࡟ࠊせ⣲ヨ㦂࡞࡝࠿ࡽゎᯒ࡟⏝࠸ࡿㅖᐃ
ᩘࢆ᥎ᐃࡋࠊᐃ㔞ⓗ࡞ゎᯒࢆ㐍ࡵࡿ࡜࡜ࡶ࡟ࠊලయⓗ࡞⿵ᙉ᪉ἲࢆ᳨ウࡍࡿணᐃ࡛࠶ࡿࠋ
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6㸴㸬࠾ࢃࡾ࡟
㻝 㻞 㻟 㻠 㻡 㻢 㻣 㻤 㻥
㻜 㻚㻜㻜㻜
㻜 㻚㻜㻜㻞
㻜 㻚㻜㻜㻠
㻜 㻚㻜㻜㻢
㻜 㻚㻜㻜㻤
㻜 㻚㻜㻝㻜
㻌
㻌
㻹
㼍㼤
㼕㼙
㼡㼙
㻌㼞
㼑㼟
㼜㼛
㼚㼟
㼑㻌
㼟㼠
㼛㼞
㼥㻌
㼐㼞
㼕㼒㼠
㻔㼞
㼍㼐
㻕
㻺 㼡㼙 㼎㼑 㼞
㻌㻺 㻿 㻌 㻌㻱㼃 㻌
㻌㻰 㼍㼙 㼍㼓㼑 㻌㼘㼕㼙 㼕㼠㻌㼟 㼠㼛 㼞㼥 㻌㼐 㼞 㼕㼒㼠
#6#5#4 #7#3
 ᮏ◊✲࡛ࡣࠊṔྐⓗᘓ⠏≀ Arg-e Tabriz ࢆᑐ
㇟࡜ࡋ࡚ࠊᖖ᫬ᚤື⤖ᯝ࡜ゎᯒࣔࢹࣝࡢື≉ᛶ
ࢆྠᐃࡉࡏࠊ᝿ᐃࢱࣈ࣮ࣜࢬᆅ㟈᫬ࡢᆅ㟈ᛂ⟅
ゎᯒࢆᐇ᪋ࡋࠊ⪏㟈Ᏻ඲ᛶࢆホ౯ࡋࡓࠋᚓࡽࢀ
ࡓ▱ぢࢆ௨ୗ࡟ิᣲࡍࡿࠋ
#2 #8
#1
ᅗ 10 ゎᯒࣔࢹࣝᖹ㠃ᅗ
ᅗ 11 ᭱኱ᛂ⟅ኚᙧゅ
#9
 ᖖ᫬ᚤື࡟࠾࠸࡚ࠊᆅ┙࡜ᘓ≀࡜ࡢ┦஫
స⏝ࡀᘓ≀ࡢ᣺ື≉ᛶ࡟୚࠼ࡿᙳ㡪ࡣᑡ࡞
࠸ࠋ
 ୪㐍ࠊ᤟ࢀࡢᅛ᭷᣺ືᩘࢆఏ㐩㛵ᩘࡸࣔ
࣮ࢻᙧࢆ⏝࠸࡚᫂☜࡟⾲⌧ࡋࡓࠋࡲࡓ5'ἲ
ࢆ㐺⏝ࡋ࡚ࠊῶ⾶ᐃᩘࢆ⟬ฟࡋࡓࠋ
 ᖖ᫬ᚤືࡢศᯒ⤖ᯝ࡜ᅛ᭷್ゎᯒࡢ⤖ᯝ
ࡼࡾࠊᅛ᭷᣺ືᩘཬࡧ࣮ࣔࢻᙧ≧ࡀᴫࡡㄪ
࿴ⓗ࡛࠶ࡿ࡜ุ᩿ࡋࡓࠋ
 ໭ࢱࣈ࣮ࣜࢬ᩿ᒙࢆ㟈※࡜ࡍࡿ᝿ᐃᆅ㟈
ࡀⓎ⏕ࡋࡓሙྜࠊᙜヱᘓ≀ࡢ᭱኱ᛂ⟅ኚᙧ
ゅࡣᦆയ㝈⏺ኚ໬ゅࢆୖᅇࡾᦆയࡢྍ⬟ᛶ
ࡀ࠶ࡿࡇ࡜ࡀ♧၀ࡉࢀࡓࠋ
௒ᚋࡣࠊࡼࡾヲ⣽࡞ࣔࢹࣝࢆᵓ⠏ࡋ࡚ᑐ⟇ᕤἲࢆᶍ⣴ࡋ࡚࠸ࡃᚲせࡀ࠶ࡿ࡜⪃࠼࡚࠸ࡿࠋ
ㅰ㎡㸸ᖖ᫬ᚤືィ ࡢᐇ᪋࡟㛵ࡋ࡚ࠊΎ㔝⣧ྐᩍᤵ㸦ி㒔኱Ꮫ㸧ࠊᒣཱྀㅬኴ㑻෸ᩍᤵ㸦஑ᕞ኱Ꮫ㸧ࠊྜྷ⏣㞞
✑෸ᩍᤵ㸦⚟஭ᕤᴗ㧗➼ᑓ㛛Ꮫᰯ㸧࡟༠ຊࢆᚓࡓࠋࡲࡓᆅ㟈ᛂ⟅ゎᯒࢆ⾜࠺࡟࠶ࡓࡾࠊ㈈ᅋἲேᆅᇦᆅ┙⎔
ቃ◊✲ᡤ 㭯᮶㞞ேẶ࡟ᆅ㟈Ἴᙧࢆᥦ౪ࡋ࡚㡬࠸ࡓࠋࡇࡇ࡛ཌࡃᚚ♩⏦ࡋୖࡆࡲࡍࠋ᭱ᚋ࡟ࠊᮏ◊✲ࡀ⛉Ꮫ
◊✲㈝⿵ຓ㔠㸦ᇶ┙◊✲㸦A㸧ᾏእᏛ⾡ㄪᰝࠊㄢ㢟␒ྕ㸸21254001ࠊ◊✲௦⾲⪅㸸ᐑᓥᫀඞ 㸧ࡢຓᡂࢆཷࡅ
࡚ᐇ᪋ࡉࢀࡓࡇ࡜ࢆグࡋ࡚῝ㅰ࠸ࡓࡋࡲࡍࠋ
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